Reactions of (bromophenylethenyl)diethoxysilanes with magnesium in THF gave poly[(ethoxysilylene)phenylenevinylene]s. The ethoxy group of the polymers could be readily replaced with other substituents by treating them with nucleophiles. Optical properties of the resulting poly(silylenephenylenevinylene)s were examined with respect to their UV absorption and emission spectra.
Introduction
There has been an interest in polymers having an alternate arrangement of an organosilanylene unit and a π-electron system [1, 2] . In these polymers, the interaction between the silicon σ-orbital and the π-orbital (σ-π conjugation) in the polymer backbone [1] and/or electron-donating properties of the silicon unit, which would elevate the HOMO energy level of the π-electron system, allow to use the polymers as p-type organic semi conductors for electroluminescent devices [3] and thin film transistors [4] . It may be also noted that this type of the polymers are usable as heat-resistant materials and preceramics with high ceramic yield [5] . Table 2 summarizes the results of the monomer synthesis by hydrosilation of (bromophenyl)acetylene with diethoxysilanes under the conditions as mentioned above.
In these reactions, triethoxysilanes were again found to be formed, but they were readily removed by fractional distillation. Carrying out the reaction at higher temperature led to less selective formation of the trans-isomer. The monomers were used for the following polymerization as the trans/gem mixtures, since they could not be isolated.
[ The ethoxy group on the silicon atom of the polymers thus obtained was readily replaced with other groups. As summarized in Table 4 , the reactions of polymer 2b with organic nucleophiles proceeded in THF at room temperature. The reactions with 1 equiv of butyllithum and vinylmagnesium chloride afforded the respective substituted polymers 3b and 4b, although complete substitution could not be performed and partially substituted products were always obtained.
The reaction of pyrenylethnynyllithium gave polymer 5b with only 23% of the silylene units replaced by the pyrenylethynyl units.
[ Table 4] 2.3. Optical properties of polymers 2b and 5b Figure 1 shows the UV absorption spectra of polymers 2b and 5b in THF. As can be seen in Figure 1 , the spectrum of polymer 5b shows a broad absorption band due to the pyrenylethynyl unit at 347 nm. In addition to this, an absorption due to the phenylenevinylene unit appears at 278 nm in this spectrum, which is almost at the same wavelength as that of polymer 2b (λ max = 274 nm), indicating that no significant interaction takes place between these chromophors with respect to the absorption spectra. In contrast, as shown in Figure 2 , the emission spectra of polymer 5b show a broad band, which would arise mainly from the emission form the pyrenylethynyl unit.
Although a broad shoulder around at 360 nm in these spectra seems to be ascribed to the phenylenevinylene emission, no evident peaks from the phenylenevinylene unit are observed, even when the phenylenevinylene unit is excited at 278 nm. Figure 3 shows an emission spectrum of (trimethylsilylethynyl)pyrene [7] . The spectrum involves two maxima at 386 and 407 nm, corresponding to two broad peaks around 400 nm of polymer 5b. Broadening of the spectra of polymer 5b is probably due to its polymeric structure. These are indicative of that energy transfer from the phenylenevinylene unit in the backbone to the pendant pyrenylethynyl unit occurs in the excited state. Intrachain energy transfer has been reported for alternate polymers composed of a silylene-π-electron system [9, 11] . However, little is known for chain-to-pendant energy transfer in this type of the polymers. The emission quantum efficiencies were determined to be Φ = 0.31 and 0.15 for THF solutions of polymers 2b
and 5b, respectively.
[ Figures 1 and 2] 
Conclusion
In conclusion, on the basis of the results described above, we demonstrated that the formation of ethoxy-substituted poly(silylenephenylenevinylene)s, followed by nucleophilic substitution, is a convenient method leading to a variety of poly(silylenephenylenevinylene)s.
Experimental Section

General
(Bromophenyl)(trimethylsily)acetylene [6] , diethoxysilanes [10] , pyrenylethynyllithium [7] were prepared as reported in the literature. All reactions were carried out in an atmosphere of dry nitrogen. Toluene and THF were dried over sodium and distilled just before use. Emission quantum efficiencies (Φ) were determined relative to a THF solution of 9,10-diphenylanthracene as a standard. Some NMR signals for the minor gem-isomer and fragment could not be observed, probably due to their low intensities and/or overlapping with those of the major trans-isomer and fragment. The ratios of subunits in the present polymers (x/y and a/b in Tables 3 and 4 , respectively) were determined on the basis of integration ratios in the 1 H NMR spectra. Molecular weights of the polymers were determined by GPC eluting with THF, relative to polystyrene standards. By using seven polystyrene standards with different molecular weights, we obtained a second order calibration curve with a correlation coefficient of 0.99932.
Preparation of monomers
A mixture of (bromophenyl) (trimethylsily) 
Reactions of polymer 2b
To a solution of polymer 2b (5.6 mg, 0.22 unit mol) in THF (5 mL) was added a 1.60 M of butyllithium in hexane (0.14 mL, 0.22 mmol) at -40˚C. The mixture was stirred for 16 h at room temperature. After hydrolysis, the organic layer was separated and dried over anhydrous magnesium sulfate. 35, 135.34, 135.00, 132.68, 131.87, 130.75, 130.18, 130.05, 129.84, 128.19, 128.02, 127.91, 127.84, 126.74, 126.26, 126.23, 126.20, 125.89, 125.28, 125.29, 124.86, 124.73, 124.09, 123.68, 122.57, 116.19 Figure 1 . UV absorption spectra of polymers 2b and 5b in THF. 
